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1. 合成了 15 个吡啶（喹啉）席夫碱化合物和 1 个模型化合物，并对这 16
个化合物进行了 IR、Mass、1H NMR、EA 等表征。研究了 15 个主体化合物在二
氯甲烷和乙醇溶液中光致变色性质，并与模型化合物进行了比较，得出主体化合
物的光致变色原因与吡啶（喹啉）上的氮原子有关；同时详细研究了 2-PPMSCB
固体在光照前后 UV-Vis、IR、Mass、1H NMR 的变化，以及结合 2-PPMSCB 的
晶体结构得出该类化合物的光致变色机理为分子间质子转移机理。 
2. 通过绝对不对称合成获得了四个手性缩氨基（硫）脲席夫碱化合物，用
IR、Mass、1H NMR、EA 进行表征，确认其结构；采用固体 CD 光谱法对其进
行表征，获得了三个化合物镜像对称的 CD 谱图，一个化合物的一种对映体，采
用固体CD光谱对2-PPMSCB、TFPMSCB绝对不对称合成机理进行了初步研究。 


















II                                
Abstract 
Schiff base compounds, prepared by condensation of amino with the 
corresponding aldehydes or ketones, are a kind of the important organic ligands. 
Schiff base could be designed and synthesized in different structures with wide 
applications in catalyst and functional materials. In addition, macrocycle、heterocycle 
and complicated schiff base compounds could be synthesized according to structure 
and properties of carrying group of schiff base. Therefore, studies on photochromism 
and absolute asymmetric synthesis of these compounds are very interesting and 
important.   
This dissertation mainly focused on photochromic properties and absolute 
asymmetric synthesis of schiff base compouds; a ligand was also synthesized and its 
complex with zinc ion was selected as recognition of phosphate ions. The main results 
are summarized as follows: 
1. Fifteen pyridyl (quinoline) schiff base and one model compoud were 
synthesized and characterized by IR, Mass, 1H NMR, EA. Photochromic properties of 
fifteen compounds in dichloromethane and ethanol were studied, the reason of 
photochromism of the title compounds was obtained by comparing with model 
compound, which was the nitrogen atom of pyridyl (quinoline). Changes of UV-Vis, 
IR, Mass, 1H NMR spectra of solid 2 -PPMSCB upon UV light irradiation and crystal 
structure analysis of 2-PPMSCB were detailly studied. The photochromism 
mechanism was discussed, which was the result of the N atom of pyridine accepted 
proton via intermolecular hydrogen.  
2. Four chiral (thio)semicarbazone schiff base compounds were synthesized by 
absolute asymmetric synthesis and characterized by IR, Mass, 1H NMR, EA. Mirror 
symmetry CD spectra of three compounds and one enantiomer of one of the 
compounds were obtained and absolute asymmetric synthesis of 2-PPMSCB, 
TFPMSCB were preliminarily studied by solid CD spectra.  
3. The ligand L(L=4’-(p-dimethylaminobenzene)-2,2’:6’,2”-terpyridine) was 
synthesized and its complex with zinc ion was selected as recognition of phosphate 
ions. The bingding manner between the complex ZnL and phosphate ions were 
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的先驱之一 H. G. Heller 教授指出，光致变色反应可用于光信息存储和光记录材





















第一章    绪论 
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图 1.1 光致变色反应及其吸收光谱示意图 
 
图 1.2 光致变色能级图 
 
A0、B0 分别代表 A、B 两种状态的基态，A*、B*分别代表 A、B 两种状态
的激发态。A0 态受 hν1 激发至 A*态，A*态自发经过 B*态回到 B0 态，从而产生
变色现象。若 B0 到 A0 的活化能垒低，则 B0 很容易通过加热或于暗处放置自发
回到 A0 态，这种过程称作暗消色或热消色，此种物质被称作 T-型光致变色物质
（图 1.2(a)），是在日光下迅速可逆变色的物质[5]；若 B0 到 A0 的活化能垒较高，
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